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This is a key point. No absorption!?

cutinpl

Entries 40000

\

Mean x -0.00058318
Meany -0.002755
RMS5 x
RMS y

1.182
1.875

4

10 8 6 -4 -2 0

2 4 6 8 10




*Monte Carlo simulation of A+A based of Glauber approach. Woods-Saxon density
distribution

*Restrict to high pt >4 GeV/c pions, where Raa does not depend on pt
*Assume, all pions are produced by parton/jet fragmentation

*‘Number of partons/jets is proportional to Ncoll

Ignore longitudinal expansion (actually, | do not construct microscopic model)

-Jets, moving at some direction and produced not deeper than distance L will
leave unmodified

Jets, produced in the core region deeper than L will be absorbed completely

*This is pure corona jet production, but we have to find corona thickness L from
experiment. L could be larger than a Woods-Saxon type skin

L should be on the order of the size of in-plane interaction zone at 50-55%
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Measure from here:
, O=m/2

| Ncoll, AuAu, cent=40-45%, after the cut, in plane

Measure from here;

, 0=0

85— Ncoll, AuAu, cent=40-45%, after the cut, out of plane
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Raa vs. Npart for AuAu and CuCu at 200 GeV
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Smooth cut edge, up to 2 fm -> Very little change.

Consider the thickness of material integrated over the path as a
cut-off -> centrality dependence becomes very strong, can'’t
describe the data

Assume, Npart , not Ncoll, is a critical value -> centrality
dependence becomes weaker, v2 < 5%

Use nucleus in the hard sphere model -> v2 becomes large,
about 20%



What could be a physical interpretation of geometrical cutoff L=2.3 fm ?

Our guess is that it is, actually, formation time of strongly interacting plasma,
T=L/c =2.3 fm/c,
or, at least, the time when strong parton energy loss starts.

We don’t want to exclude QGP formation at early stages, but in takes time to
become sQGP - strongly interacting quark-gluon plasma .

For Au+Au at 62.4 GeV data we get T=3.5 fm/c

Very elegant explanation:

Jets, particles , about 2-3 fm/c, from
interaction region. After that time a strongly interacting dense
matter is formed and this matter absorbs jets.
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Raa vs. Npart for AuAu and CuCu at 200 GeV
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Free streaming is automatically taken into account in original assumptions



. Formed matter, sQGP, is very opaque, “black body”

. Raa for high pt particles is determined purely by such a “corona” production, not
by parton partial energy loss, or in other words,

. All pions (all light hadrons) above 5 GeV/c are produced from corona
. Automatically explains flatness of Raa at high momenta

. T=2.3 fm/c was adjusted for Raa in-plane for 50-55% centrality, but describes all
Raa for Au+Au and Cu+Cu

. So-called, PHOBOS Npart scaling is completely described. It is accidental.

. No (very weak?) dependence of properties of near-side jets on centrality. All jets
are produced from corona region

. There is no flow contribution to v2 at high pt, it is purely geometry effect, v2 can
reach 11-12%.

. Explains behavior of v2 at intermediate pt region: There are two sources of

produced particles, early corona and bulk matter itself. Hydro works well!
Details follow.



Relative contribution




AuAu, after the cut, inplane cutinpl
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hcoll, AuAu, cent=40-45%, after the cut, out of plane
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STAR data, 4<trig<6, 2<assoc<trig
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data: non-photonic electrons
® pt=4.25GeV/c
B pt=4.75GeV/c

line: geometrical limit
T=231fm/c
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without charm flow

— with charm flow

Theory:
Greco, Ko, Rapp: PLB 595 (2004) 202




So, Needs Time to re-order to form long range correlations.

hep-ph/0508035



» Experimental data lead to inevitable conclusion to the existence of a 2-3
fm/c formation time of Strongly interacting QGP at 200 GeV

« Parton absorption in sQGP is VERY strong
*We don’t have yet a solid theoretical justification of such a long time

» The existence of formation time is a direct sign that sQGP is actually
formed at RHIC

» Formation time gets longer at lower energy: 2.3 fm/c at 200 GeV, 3.5 fm/c
at 62 GeV.

At even lower energy, formation time is so long that sQGP can’t be
formed at all because of fast longitudinal expansion






Estimate NN total cross section by formula provided by Regge theory:

sqrt s =20 GeV

sqrt s = 62.4 GeV
sqrt s =200 GeV
sqrt_ s =5500 GeV

38.6 mb
43.65 mb
51.55 mb
87.2 mb

hard scattering contribution Ac = 0 ?7?

Ao=5mb
Ao =13 mb
Ao =48.6 mb
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